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Abstract of RU21 30948 

FIELD: polymerization reactions and lubricant additives. SUBSTANCE: polyisobutylene useful as thickening 
lubricant additive and source for preparing hermetics, glues, and other products is produced by polymerization of 
isobutylene in hydrocarbon solvents in presence of catalytic system consisting of titanium halides and 
trialkylaluminum, in particular, triisobutylaluminum. Probess is carried out at temperature from -40 to +40 C by way 
of consecutively adding, to solvent (toluene, xylene, n-hexane, isopentane), isobutylene in amount 10-60 wt %, 
divinylbenzene in amount 0.1-5.0% based on isobutylene weight, titanium tetrachloride on the basis of 0.005-2.0 
mole per 100 kg of monomer, and triisobutylaluminum at Ti/AI molar ratio from 20 to 0.5. EFFECT: reduced 
consumption of catalytic system components, increased yield of product, and increased its thickening capability 
with low molecular weight. 5 ex 



Data supplied from the esp@cenet database - Worldwide 



http://v3 .espacenet.com/textdoc?DB=EPODOC&IDX=RU2 1 30948&F=0 



12/6/2006 



t 




(19) RU (11) 



2 130 948 ( 3) C1 

(51) MriK 6 C 08 F 110/10 



POCCMfiCKOE ArEHTCTBO 
no flATEHTAM U TOBAPHWM 3HAKAM 



< 12 > OnMCAHME H3QBPETEH1/Ifl K riATEHTY POCCMI/ICKOfl OEflEPAL jMM 



W 

o 
to 
u 

CO 



(21), (22)3aflBKa: 98109358/02, 20.05.1998 

(46) flaTa ny6nnKamivi: 27.05.1999 

(56) CcbifiKVi: A.B.ToriHweB n AP- noriHMepM3ai^Mq 

M3o6yTnneHa b n pMcyrcrB m m TpMarMJianiOMMHMfl h 
MeTbipexxjiopwcToro tmtbh8. - flotcnaAbi AH CCCP, 
1956. t. 3, N 1. c. 121. RU 2091396, 
20.11.96. RU 2091397, 20.11.96. US 5378779, 
03.01.95. DE 1720954 B2, 22.01.76. DE 
3404764 A1, 14.08.85. 

(98) AApecAnfl neperwcKki: 

301860, E<t>peMOB, TyjibCKofl o6ii., 
yn.CrponTejieM, 2, AKceHOBy B.H. 



(71) 3aflBMTenb: 

OTKpbrroe aiajMOHepHoe o6u^ecrBO 
"E<t>peMOBCKMfi 3a boa cm HT6TH m qcko ro Kaynyica" 

(72) H3o6peTaTerib: Akcshob B.H., 
To/iOBMHa H.A., 3onoTapeB B.J1., rpMtijeHKO 

A. M. , EbipnxnH B.C., HecMQ/ios A.M., MypaqeB 

B. 5. 

(73) naTeHTOo6naflaTe/ib: 
OTKpbrToe aKi^MOHepHoe o6u^ecrBO 
"E0p9MOBCKMM 3a boa cm HTOTMHOCKoro Kaynyica" 



(54) CnOCOB nOJlYHEHHfl nOJlMI430ByTMJlEHA 

(57) PecfcepaT: 

CnocoC MOweT 6biTb Mcnonb30BaH Ann 
nonyneHMS nojiMM3o6y™neHa, nonyHeHHbifl 
npoflyicr Mcnonb3yioT b KanecTBe 3aryinaK>mMX 
npucaAOK k nnacTMMHi^biM CMasxaM, MOTopHbiM m 
Anae^bMbiM MacnaM, Ann uiaroTOB/ieHMn 
repMBTMKOB, KneeB m Apyrux M3Aejinfl. 
no^kiM3o6yTM^eH nonynaioT nonnMepnaaunefl 
M3o6yTMJieHa b yrneaoAopoAHbix 

pacTBopmenflx b npucyTCTBUM KaTannTMMecKofl 
cMCTOMbi, cocTOHinefl M3 rajioreHMAOB TMTaHa m 
TpnartKHJianfOMMHUfl. B KanecTBe 

TpMaJlKMnaJlK)MMHM« ncnonb3yioT 
TpMMSoCyTunanioMMHMfl, a npoi^ecc npoBOAflT 
npii TeMnepatype ot (-40 °C) ao +40 °C nyteM 



nocneAOBaTe/ibHoro BBOAa a pacTBOpHTe/ib 
(Tonyon, kcwioji, H-reiccaH, n3onem-aH) 
M3o6yTM/ieHa b KonimecTBe 10-60 Mac.%, 
AHBMHM/i6eH3ona b KonnMecTBe 0,1 - 5,0 Mac.% 
Ha M3o6yTMneH, MeTbipexxnopucToro TmaHa M3 
pacHBTa 0,05 - 2,0 mojia Ha 100 xr MOHOMepa n 
TpnM3o6yTnnanioMviHMfl npn MonbHOM 

0TH0LU6HMM TMT3H : a/IIOMMHMfl 20 - 0,5. CROC06 

no3BonfieT nojiynaTb nojiMM3o6y™/ieH a 
Tonyone, KCMnone, reKcaHe, naoneHTaHe npn 

nOHM)KeHHblX paCXOA£X KOMnOHeHTOB 

KaTaJIMTMMeCKOA CMCTeMbl, C BblCOKMM BblXOflOM 

m mmgkdli^m^ noBbiiiiSHHyio 3arymaK)inyK> 
cnoco6HOCTb npn hm3ko« MoneKynapHofl Macce. 
1 ta6ji. 
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(54) POLYISOBUTYLENE PRODUCTION PROCESS 

(57) Abstract: 

FIELD: polymerization reactions and 
lubricant additives. SUBSTANCE: 

polyisobutylene useful as thickening 
lubricant additive and source for preparing 
hermetics, glues, and other products is 
produced by polymerization of isobutylene in 
hydrocarbon solvents in presence of 
catalytic system consisting of titanium 
halides and trialkylaluminum, in particular, 
triisobutylaluminum. Process is carried out 
at temperature from -40 to +40 C by way of 



consecutively adding, to solvent (toluene, 
xylene, n-hexane, isopentane), isobutylene 
in amount 10-60 wt %, divinylbenzene in 
amount 0.1-5.0% based on isobutylene weight, 
titanium tetrachloride on the basis of 
0.005-2.0 mole per 100 kg of monomer, and 
triisobutylaluminum at Ti/AI molar ratio 
from 20 to 0.5. EFFECT: reduced consumption 
of catalytic system components, increased 
yield of product, and increased its 
thickening capability with low molecular 
weight. 5 ex 
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M306p8TeHM6 OTHOCMTCfl K TGXHMK6 

nonnMepn3au^M M3o6yTMneHa, a nonynaeMbiR 
nonnn3o6yTnneH i4cnorib3yeTca b KanecTBe 
3aryLU,aiOLi^MX npucaAOK k nnacTMMHbiM cwa3KaM, 

MOTOpHbIM M A^36HbHblM MaCTtaM, flUA 

M3roToaneHHR repimeTHKOB, 

H3A6J1M^. 

H3BecTHbi cnoco6bi 
nonnki3o6yTMJieHa b 
pacTBopuTermx b npucyTCTBun KaTanMTMMecKnx 
cucTew Ha ochobo kmcjiot Jlbionca, b tom HMcne 

M COeflMHeHM^ TMT3H3 (IV) B K0M6HHaL^H CO 

cneL^naribHO BBOAMMbiMH Ao6aBKaMM 
(KaTnoHoreHaiwn, npoTOHoreHawin m T.n.) nnn 
coeAHHeHM^ TMTaHa m TpnanKunanioMUHUfl [1 ,2]. 
npoi^eccbi npoBOA«T b aJiMcfjaTMHecKMx hjim 
rajiOMACOAep>Kaii4HX ymeBOAopoAHbix 
pacTBopMTGJiflx npn TeMnepaTypax, KaK 
npaenno, HVDtce 0°C. 

K HeAOCTaTKaM M3BecTHbix cnocoooB 

OTHOCHTCfl H606XOAHMOCTb 0H8Hb BblCOKMX 
paCXOAOB KOMnOHSHTOB KaTaJlMTHMBCKOft 
CMCTeMbi, Mcnorib30BaHkte AOporOCTOfllUMX M 
TOKCMHHbix xjiopcoAep)KaiAnx pacTBopnTe/ie« t 
LUkipoKoe MoneKynflpHO-iwaccoBoe 
pacnpeAe/ieHne o6pa3yiou^Mxcfl nonnMepoB, 

B03MO)KHOCTb npOTBKaHMfl BTOpMHHblX DeaKL^Mft 

npvi Mcnonb30BaHMM apoMaTMnecwx 
coefxmeum b KanecTBe pacTBopMTenefi. 

Han6onee 6tim3kmm k npeAnaraeMOMy 
H3o6peT6HMio no TexHMnecKofl cymHOCTM n 
AocTuraeMbiM pe3ynbTaTaM flBnaeTCH cnocoo* 
no/iyneHMfl nonnn3o6yTuneHa nyTeM 
noriMMepn3aL|HM M3o6yTvineHa b kiaooxraHe npn 
TeMnepaType ot -25 ao +75°C. l"lpM stom b 
pacTBopnTenb nocneAOBaTenbHo bboaht 
KOMnoHeHTbi KaTajin3aTopa - TpMSTMnanioMMHMfl 
n MeTbipexxjiopucTbirt tmt3h H3 pacHSTa 

MOJlbHOrO OTHOLUOHMfl TMT8H; 3/1 K) M Id H 14 ft 2. 1 MJ1M 

1:16 m Aanee b TeneHne 2,5-3 nacoB bboaht 
M3o6yTM^eH [3]. KonnnecTBO KaTann3aTopa 
onpeAenfleTcw M3 pacneTa 1 Mac.% 
TpnaTunajiiOMUHMfl c pacTBope, KonimecTB 
M3o6yTMJieHa - ot 98 ao 226 r; b 3tmx 
ycnoBMflx KOHBepcua MOHOMepa npn 
TeMnepaTypax Buwe 0°C cocTaanfleT okojio 
30%. 

HeAOCTaTKaMM 3Toro M3BecTHoro cnoco6a 
flBfiHKJTCfl BbtcoKM^ pacxoA KaTajiM3aTopa, 

Ma/iafl 3C{xf)8KTMBHOCTb npOL\8CCa, 0C068HH0 

npn Tewneparype nonMMepM3aL4MM Bbiiue 0°C, 
HM3K08 3HaneHM8 3arymafoinefl cnoco6HocTM 
06pa3yi0Li4HXCfl nonwivtepoB, MMefou^nx 
MoneKyjiflpHyto Maccy MeHee 10000. 

L4enbfo HacTOfl Libera TexHunecKoro peweHMfl 
HBJifleTCfl cnoco6 nonyneHMH nonnM3o6yTnneHa 
b Tonyone, H-reKcaHe, M3oneHTane mjim Kcunone 
npn noHdDKeHHbtx pacxoAax KOMnoHeHTOB 
KaTanuTtmecKOft cwcTeMbi n BbicoKnx BbixoAax 
nonHMepa, MMeioLnero noBbiiueHHoe 3HaneHMe 
3arymaK)mefi cnocooHOCTM npn hmskoA 
MOjieKynnpHoA wacce. 

Cyu^HOCTb npenaraeMoro TexHMMecKoro 
peweHMfl 3aKnioHaeTCfl b tom, hto 
nonnMepusaunio M3o6yTktneHa npoBOA^T b 
M3oneHTaHe, H-rexcaHe, Tonyone mjim KCkinone 
npn TewinepaType ot -40 ao +40 °C nyTeM 
nocneAOBaienbHoro BBOAa b pacTBopMTenb 
M3o6yTnneHa M3 pacneTa era coAep)KaHMfl ot 10 
AO 60 Mac.%, AHBHHnn6eH3ona H3 pacMeTa ot 
0,1 ao 5,0 Mac. % Ha H3o6yTMJieH, 
MeTbipexxnopucToro TUTaHa M3 pacneTa ot 0,05 
AO 2,0 Monb Ha 100 Kr MOHOMepa ki 
TpMH3oGyTnnajiK)MMHMfl M3 pac^eTa MonbHoro 

OTHOUJeHMW TMTaHiaillOMUHMM OT 20 AO 0,5. 
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OrpaHHHeHHfl no KOHi^eHTpai^nn MOHOMepa 

06yCJ10BJieHbl SKOHOMUMHOCTbtO, TeXHMKOK 

6e3onacHoc™ npoi^ecca ki BbicoKoPl 

AklHaMMMdCKOH Bfl3KOCTbK) nOflMM8pM3aTa 

(pacTBopa roTOBoro nonnn3o6yTnneHa), KpaflHe 
3aTpyAHflK)i^eP1 era TpaHcnopTupoBKy no 
TpyConpoBOAaM. 

(IpeAeribj no KOHL|eHTpai4MM 

HeTbipexxnopMCTora TMTaHa ycTaHOBneHbi c 
yneTOM pesKora naAeHMA scfjcfjeiaMBHocTM 

npOUeCCa npM yM8HbLL)8HMM 3TOfl BenMHMHbl 

HM>Ke 0,05, HeaHaHMTenbHOCTM ee bjimwhmw Ha 
CKopocTb npoL^ecca npM yBenMHeHMM cBbiiue 2,0 
Monb Ha 100 xr MOHOMepa, a Taioce 
Tpe6oBaHMflMM no mmctotg totobom npoAyxmiM. 

B cnynae BbiBOAa AMBMHMJi6eH3ona MeHee 
0,1 Mac.%, 3arymaioiAafl cnoco6HOCTb 
nonMMepa He yBenMMMBaeTcq, a npM 3H3M8HMflx 
6onee 5,0 Mac.% bo3mo)kho npoTeicaHMe 
no6oHHbix peaxuMkl c o6pasoBaHMeM 
h epacTBopM m bix npoAyKTOB. 

OrpaHMHeHMfl no TeMnepaType 
noriMMepM3ai4MM onpeAeneHbi 3kohommm8ckoC1 

LjeJieC006pa3HOCTblO M B03MOKHOCTbK) 

npoTexaHMW no6oHHbix peaiqMfl anxM/iMpoBaHMfl 
Tonyona m o6pa30BaHM» 3HanMTenbHbix 

K0J1MH8CTB A^MepOB M306yTHn9Ha. 

npeAe/ibi no MO/ibHOMy OTHOiueHMio 
TMTaHianioMMHMPl Bbi6paHbi c yneTOM pe3Koro 

CHM)KeHMfl CKODOCTM nOJ1MMepM3aL\MM npM 

Ti/AI < 0,5 m Hei^enecoo6pa3HocTM 6o/ibUJMx 
pacxoAOB KOMnoHeHTOB KaTannsaTopa, hto 
Tpe6yeT Taiwe npoBeAeHMfl AononHMTenbHoPI 

OTMblBKM npOAyKTa OT MX OCTaTKOB. 

nocneAOBaTejibHocTb BBOAa Bcex 

KOMnoHeHTOB CMCTeMbi B paCT BO p MT8J1 b He 

oxaabiBaeT 3aM6THora bjimahmji Ha cxopocTb 
npouecca m xapaicrepMCTMKM nonynaeMoro 
npoAyxTa. 

riOCJie np0B8A8HMfl n0i1MM8pM3aL\MM B 

peaxuMOHHyio Maccy bboa^t 3TM/i0Bbtk1 
(MeTMnoBbikl) cnMpT Ann pa3pyujeHM« ocTaTKOB 
KaTajiM3aTopa m BbiAennioT nonMMep 

M3B8CTHbiMM CnOC06aMM nyT6M OTMblBKM BOAOA 

ot ocTaTKOB KaTa/iMsaTopa, a npM 
He06X0AMM0CTM M OTrOHKOfl pacTBopMTe/ifl Ha 
poTopHo-njieHOHHOM McnapMTene miM boahoW 
Aera3ai4Me« ocrpbiM napoM c nocneAyioiMe« 
cyujKOkl Ha ropfOHMX BanbL^ax mjim b 
BaKyyM-cyujMJibHOM ujKao>y. 

nonMMep xapaKTepM3yioT no MoneKyjinpHofl 
Macce (no LUTayAMHrepy, x/iopocf)opM, 20°C), 
MoneKynapHbiM napaM8TpaM (M3 AaHHbix 
renb-npoHMKatoujeft xpoMaTorpacfjMM) m 
3aryiAaioiAek1 cnocoOHocTM, onpeAenaeMofl KaK 

pa3HOCTb M8)KAy 3HaH6HMflMM KMHdMaTMHeCKOfl 
b«3koctm pacTBopa nOJ1MM306yTMJieHa B 
TypGMHHOM Macne c KOHL^eHTpaL^Mefl 5 Mac.% m 
HMCToro Macna. 

ycnOBMfl nOJ1MMepM3aL\MM M CBOftCTBa 

nonyMeHHbix nonMMepoB npeACTaBTieHbi b 
Ta6nMqe. 

npeAnaraeMoe TexHMHecxoe penieHMe 

M/UIIOCTpMpyeTCfl HM)KenpMBeAeHHblMM 

npMMepaMM. 

flpMMep 1 (no npoTOTMny). 

B MeTannMHecKMkl na6opaTopHbifl peaicrop 
eMKocTbio 3 nMTpa, cHa&KeHHbift ycTpoklcTBaMM 
Ann 3arpy3KM m BbirpyaKM pea re hto b, saMepa 
AaaneHMji m TeMnepaTypbi, Meiua/iKoPI m 
py6aiuKoPl Ann TepMOCTaTMpOBaHMW, bboa^t 990 
r (1430,6) Mn M300KTaHa, npeABapMTe/ibHO 

OCyiLieHHOrO HaA aKTMBMpOBaHHOkl OKMCbK) 

aniOMMHMfl m o6ecKMcnopo)KeHHora, 255,5 r 
(425,8 Mn) M3o6yTMneHa, Aanee 60 r (90 Mn) 



o 

00 

o> 
o 

CO 



-3- 



7i 
C 

K> 
W 

o 

00 



pacTBopa TpnoTunanioMMHMR b KepocuHe c 
KOHueHTpaune^ 16,7 Mac.% M3 pacneTa 
co3AaHMfl KOHi^eHTpamiM 1 ,0 Mac. % m pacTBop 
MeTbipexxnopucToro TMTaHa b M300KTaHe c 
KOHueHTpaijHeR 1 ,82 Monb/n M3 pacneia 

MOJlbHOrO OTHOLLieHMfl aniOMMHM&TMTaH = 1:2. 

Bee onepamw no 3arpy3Ke m Bbirpy3Ke 
ocy mecT an a iot b tok6 ocyuieHHoro m 
o6ecKMcnopo>KeHHoro a30Ta (KaK m b 
nocjieflytou^Mx npwviepax). 

npoL^ecc npoBOAflT npn TeMnepaTyp© 
30 ± 1 °c b TeneHne 4 nacoB. Bwxoa nonMMepa 
cocTaBnfleT 56,1%, ero cpeAHeBH3KOCTHaa 
Mo^eicynflpHafl Macca no UJTayflMHrepy (Mv) = 
5300, cpeAHeMUcnoBafl MonexynfipHafl Macca 
(Mn) = 6800, mhagkc nonMAMcnepcHOCTM 
(Mw/Mn) = 11,2, 3arymaK)inafl cnocooHOCTb = 
1 ,5 cCt. 

npMMep 2 (m Aanee no n3o6peTeHHK)). 

OTJiMMaeTcw ot npuMepa 1 tgm, mto b 
peaicrop bboaat 1067,2 r (1226,7 Mn) Tonyona 
h 120 r (200 mji) M3o6yTnneHa. flanee 
nocneAOBaTenbHO noAaioT TonyonbHbie 
pacTBOpbi AMBHHnn6eH3ona c KOHijeHTpaLjMefi 
12,0 r/n b KO/inMecTBe 0,1 Mac.% Ha 
n306yTM/ieH, neTbipexxnopMCToro TMTaHa c 
KOHueHTpai4ne« 0,02 Monb/n b KonnnecTBe 0,05 
Mo/ib/ 1 00 Kr MOHOMepa m 

Tpnn3on6yTnnajiioMHHkifl c KOHLjeHTpauMefl 0,02 

MOJlb/Jl M3 paCMeTa MOJlbHOrO OTHOUJeHMfl 

THTaH:anK)MMHHfi, paBHoro 2:1. PacneT 
KOHueHTpauMki WMXTbi b 3TOM m APyrux 
npMMepax npon3B6fleH c yneTOM pacTBopnTenp, 
nocTynaiomero c KOMnoHeHTaMM 

KaTanMTMMecKOM cucreMbi n AHBMHnn6eH3onoM. 

npouecc npoBOAflT npn TeMnepaType 40 °C 
b TeMenne 10 mmhvt. BbixoA nonMMepa 
cocTaB/ifleT 98%, Mv = 5400, Mn = 4800, Mw/Mv 
= 3,5, 3arymaK)mafl cnoco6HOCTb - 8,1 cCt. 

npMMep 3. 

B MeTannnMecKM^ peaiaop bboart 194,4 r 
(294,5 Mn) H-reKcaHa m 300 r (500 Mn) 
M3o6yTnneHa, oxna>KAaK)T ao (-10°C) m bboaht 
1 ,5 r 100%-Horo AHBHHiin6eH3ona, TonyonbHbitt 
pacTBop Tpnn3o6yTMnanioMHHMfl c 
KOHL^eHTpaLjHeH 0,3 Monb/n m pacTBop 
HBTbipexxnopucToro TMTaHa c KOHueHTpauMefl 
0,2 Monb/n m pacneTa no A03MpoBK6 T1CI4 0,2 
Monb Ha 100 Kr MOHOMepa m MonbHoro 

COOTHOUJBHMfl THTaH:8JlK)MMHMM, paBHOfO 0,5. 

nonnMepn3aunK) nposoAflT npn (-10 °C) b 
TeneHne 30 mmhvt. Buxoa nonMMepa 
cocTaaroieT 95%, Mv = 14700, Mn = 13600, 
Mw/Mv = 3,8, 3aryLnaKJinafl cnocoSHOCTb = 20,3 
cCt. 

npMMep 4. 

B MeTannnMecKM^ peaxrop bboaht 592,4 r 
(955,5 Mn) M3oneHTaHa, 150 r (250 win) 
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u306yTnneHa, 7,5 r 100%-Horo 
AHBMHnn6eH3ona, pacTBop ^eTbipexxnopMCToro 
TMTaHa b Tonyone c KOHi^eHTpai^nefl 0,6 Monb/n 
M3 pacneTa 0,2 Monb na 100 Kr MOHOMepa m 
TonyonbHbiii pacTBop TpMH3o6yTMnanK>aMHHMfl c 
KOHLjeHTpaLjMaft 0,05 Monb/n ms pacneTa 

MOnbHOrO OTHOUJeHMfl TMTaH:aniOMMHM«, 

paBHoro 20. 

npoLjecc npoBOAflT npM 10°C b TeneHMe 15 
mmhvt. Bwxoa nonMMepa (c vmbtom 
3arpy>xeHHoro AHBMHMn6e3Hona) cocTaBnaeT 
97%, Mv = 9600, Mn = 11500, Mw/Mv = 6,3, 
3arymaioinafl cnoco6HOCTb = 12,5 cCt. 

(IpMMep 5. 

B MeTaruiMHecKMrt peaiaop bboaht 413 r 
(480,2 Mn) Kcunona, 180 r (300 Mn) 
M3o6yTMneHa, Aanee noAaioT 1,8 r 100%-Horo 
AviBMHMn6eH3ona, oxnawAaiOT ao (-40°C) m 
bboaht TonyonbHbi^ pacTBop 

TpMM306yTMnaniOMMHMfl c KOHLjeHTpaLJMeft 0,18 

Monb/n m pacTBop neTbipexxnopMCToro TMTaHa b 
KCMnone c KOHLjeHTpaijMeft 0,18 Monb/n ms 
pacMeTa 0,4 Monb TiCU Ha 100 Kr MOHOMepa m 
MonbHoro OTHOiueHMfl TMTaH:anioMMHM«, 
paBHoro 1,0. 

rionMMepMsai^Mio npoBOA«T npM (-40 °C) b 
TeneHMe 60 mmhvt. Bwxoa nonMMepa 
cocxaBnfleT 96%, Mv = 5300, Mn = 5400, Mw/Mn 
= 4,7, 3arymaiomafl cnoco6HOcrb = 9,6 cCt. 

CnncoK nMTepaTypbi, npMHATOM bo bhmm3hm8 
npn cocraBneHMM aa«BKn: 

1 . fl>K. KeHHOAM. KaTMOHHan nonMMepM3ai4M» 
one4)MHOB. M.: "Mmp", 1978. C. 157. 

2. M.M.Hamada, J.H.Gary. Polymer 
Preprints. 1966. V. 9. P. 143. 

3. A. B.Ton^MeB, B.A.KpeHi^enb, 
H.<D.5oroMonoBa, K).fl.ronbAcf)ap6. 
nonMMepM3ai^M« M3o6yTMneHa b npMcyTCTBMM 
TpMSTMnanioMMHMfl m neTbiepxxnopMCToro 
TMTana. AoicnaAbi AH CCCP. 1956 T. 3, N 1. C. 
121. 

(DopMyna H3o6peTeHua: 

Cnoco6 nonyneHMfl nonMM3o6yTMneHa 
nonMMepM3ai4M6^ M3o6yTMneHa b 

yrneBOAOpoAHbix pacTBopMTennx b npMcyTCTBMM 
KaTanMTMHecKOfl cmctcmn, cocTOHu^ei^ M3 
ranoreHMAOB TMTaHa m TpManKMnanioMMHMfl, 

OTnMMaiOLL(M^Cfl TGM, HTO B KaMeCTB6 

TpManKMnaniOMMHMfl Mcnonb3y»OT 
TpMM3o6yTMnan»OMMHM«, a npoL^ecc npoBOA^T 
npM (-40°C) - (+40)°C nyTeM 
nocneAOBaTenbHoro bboa^ b pacTBopMTenb 
M3o6yTMrteHa b KonMnecTBe 10-60 Mac %, 
AMBMHMn6eH3ona b KonMMecTBe 0,1 - 5,0 Mac.% 
Ha M3o6yTMneH, MeTbipexxnopMCToro TMTaHa M3 
pacneTa 0,05 - 2,0 Mona Ha 100 Kr MOHOMepa m 
TpMM3o6yTMnanKDMMHM« npM MOnbHOM 

COOTHOUJeHMM TMT8H ! anK3MMHMM 20 - 0,5. 
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Taojraua 

yCJIOBHH nOJIHMepHSamU! H306yTHJieHa H CBOftCTBa 

noJiy^ieHHoro nooiHMepa 



IloKa3aTejiM 



No npuMepa 



l. ycjioBHfl npouecca: 

KoHueHTpauHH MOHOMepa b 
tnHXTe, Mac. % 
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KoHueHTpaimH TiCl^, 

mo Jib Ha 100 Kr MOHOMepa 54 

MojibHoe oTHomeHue Ti/Al 2 

KOJOmeCTBO flHBHHHJIDeH30Jia, 

Mac. % Ha MOHOMep 

TeMnepaTypa, °C 30 

BpeMft, mhh 240 

KOHBepCHH (BblXOfl nojm- 

Mepa), % 56,1 

PaCTBOpMTeJIb H300KTaH 
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II.CBOftCTBa nojiMMepoB: 
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Mv no UfraysHHrepy. 10 
kh.i0 -3 
Mw/Mn 

3arymaHioinafl cnocooHocTb 
nojniMepa, cOt 



5,3 5.4 14,7 9,6 5,3 

6,8 4,8 13,6 11.5 5.4 

11,2 3,5 3.8 6.3 4.7 

1,5 8,1 20,3 12,5 9.6 
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